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(54) Reducing vibration transmission 
through power plant and i c 
engine coolant chambers 

(57) Coolant chamber 34contains gas, 
e.g. air, helium or exhaustgas, bubbles 
36, foam spheres, gas filled sachets (38, 
Fig. 2} or a wall mounted layer (40, 42, 
1 24, 224, Figs. 3 to 6) of closed-pore 
foam plastics which acts to suppress the 
transmission of vibrations through the 
coolant liquid to the chamber outer waif. 
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SPECIFICATION 

Liquid-cooling power plant or engine having vibra- 
tion suppressing means 

5 

This invention relates to a'power plant or engine 
having a casing with at least one internal wall which 
during operation of the power plant orengine is 
thermally stressed and subject to vibrations, and in 

1 0 which the power plant or engine has at least one 
hollowspace between said internal wall and an outer 
wall of the casing in which space a liquid coolant is 
circulated to coot said internal wall. Mostly water or 
oil is used as a coolant in power plants or engines of 

1 5 this character. In practice it has been found prejudi- 
cial that the coolant in the aforesaid hollow space, 
although practically imcompressible, carries the 
vibrations developed during the operation of the 
power plant or engine directly to the outer walls of the 

20 engine casing there producing considerable noise 
emission. This phenomenon is noticeable in internal 
combustion engines particularly at the cylinder 
enclosing the combustion chamber or at the cylinder 
head containing the valves and the admission and 

25 exhaust ducts and here leads to a substantial build-up 
of noise in the vicinity of the engine. 

It is an object of the present invention to circumvent 
these deficiencies in liquid-cooled power plants and 
engines and to bring about a substantial reduction in 

30 the amount of sound transferred through the layers of 
liquid coolant from the pointof generation to the 
outer casing of the power plant or engine. This object 
is accomplished in the present invention by the fact 
that there is introduced into said hollow space at least 

35 one easily compressible means which by virtue of its 
inherent compressibility suppresses the vibrations 
induced during the engine operation in said inner 
wall and at least partially transmitted by the liquid 
coolant in such a way, that the transfer of these 

40 vibrations to said casing is reduced. 

As the easily-compressible means use may be 
made, as a special feature of the invention, of a 
bubble-forming gas (for example helium) or gas 
mixture (for example air or exhaust gas} which is 

45 added to the coolant or mixed therewith. It is also 
possible to add small compressible, free-floating 
particles, for example of foamed material, to the 
coolantflowing in the aforementioned hollow space. 
A further possibility within the invention is to 

50 introduce into the coolant liquid flowing through the 
hollow space elastic, free-floating sachets made from 
plastic foil and filled with a gas or gas mixture. 

Another possibility is to spray one or both inner 
sides of the engine casing defining this hollow space 

55 with layers of fluent material which will swell to form 
compressible damping layers at least subsequently 
under the action of the coolant. Polyester or polyether 
could for example be the sprayed material. 
Another embodiment of the invention resides in 

60 applying or attaching, and preferably cementing, to 
the inner and/or outer sides of the walls defining the 
hollow space layers of closed-pore, compressible 
foam material. Similarly and advantageously instead 
of one closed layer a plurality of segmented and 

65 mutually separated layers of suppressing material 



could be used, depending on prevailing working 
conditions. 

Application of the deadening layers could, for 
example, take place during assembly by extrusion of 

70 layers, whereby such layers are foamed into slightly 
compressible condition at least subsequently by the 
action of the coolant. 

A number of embodiments of the invention as 
applied to an internal combustion engine are de- 

75 scribed below with reference to the accompanying 
drawings. In these drawings: 

Figure 1 is a longitudinal section through a water 
cooled internal combustion engine of known type, 
having vibration suppressing means introduced into 

80 the cooling water. 

Figures 2 to 4 show internal combustion engines of 
a construction similar to thatof Figure 1 but in each 
case with other forms of the vibration suppressing 
means introduced into the cooling water. 

85 Figure 5 is a horizontal longitudinal section through 
the cylinder block of a water-cooled internal combus- 
tion engine with vibration suppressing layers in the 
hollow spacesforthe cooling water, and 
Figure 6 is a vertical cross-section through a water 

90 cooled cylinder head and likewise with vibration 
suppressing layers in the hollow spaces for the 
cooling water. 

Illustrated in Figure 1 is an internal combustion 
engine of known type and operation. It includes a 

95 crankcase 10 in which is mounted an upstanding 
cylinder 12. The crankshaft 14 is disposed in the 
crankcase 1 0 is connected through a connecting rod 
1 6 and a transverse bolt 1 8 to a piston 20 which is 
reciprocated up and down in the cylinder 1 2. The 

100 combustion chamber disposed between cylinder 12 
and cylinder head 22 is designated 24. Provided in the 
cylinder head 22 are, in known fashion, a fuel 
admission valve 26, an exhaust valve 28 and an 
ignition plug 29 (or it could bean injector nozzle). The 

1 05 admission and exhaust ducts carry the references 30 
and 32 respectively. 

Defined between the inner side 10a of the 
crankcase 1 0 and the outer side 1 2a of cylinder 1 2 is 
an annular hollowspace 34of appropriate dimen- 

110 sions through which flows liquid coolant, in the 
present instance cooling water. The cooling water 
enters through an inlet 10b under the action of a feed 
pump of known form (not shown) and flows through 
a hole 10c into an annular chamber 22a atthe 

115 underside of thecylinder head 22 and hence into the 
hollow space 34. A return conduit 1 0e and an outlet 
connection 10d are used to return the cooling water to 
a suitable (likewise not shown) arrangement where 
the heated cooling water is recooled. From "ete the 

120 coolant water is sent by the feed pump previously 
mentioned into the cooling chanber in the internal 
combustion engine. 

The cooling water within the cooling system is 
mixed, in the present invention, with a readily- 

125 compressible medium, in thecase illustrated air, to 
generatea plurality of air bubbles 36 in the cooling 
system. A mixture to a suitable water-air proportion 
is made before the engine is started and is controlled 
for a preset running period. 

1 30 In this way the freely floating air bubbles 36 are 



carried along with the circulating cooling water and 

,a result of the compression applied thereto suppress 
^ substantial degree thetransmission of the , . 
5 v 'bratJonsemittedbYth^^ 

coohngw^aterlayertotHecrank-caselOandthusto 
he ou^rjacket of the interna! combustion engine. 
Unde^ 

10 red en 9 ine ar e hereby considerably^ 

rnsteadiof adding an air-mixture to the coolant 
othergase^forexample helium or some other gas 
^.xturefforexampleexhaustgasesVcanbemixed 

^byadd^tothecoolantoftheenginesmal^B 
£TT* ' ,afi l? ,y - f, °^ i P9Partic l es,for example, 
small spheres of foamed material, which wouldhave 

-a^mptngeffectsimilartbthatofairbubbles^^ ' ^ 
20.^F,g Ur e 2 ,l ustratesanotheraspectoftheinVentibn. ^ 
nl!^? l '. tY u <,fresiIient P ,ast ''^oilsachets38are 
aZt'Z* i ^^^^^ther gas ongas mixture 
and ; then closed. The individually dosed sachets 38 
are introduced into the hollbwspacVik during- ioc ,,c 
25 assemblyofthe engine; so thatafterth6lintroiiuction 
of cooling water into.the hollow space34 they float : 
freely; Asa result of the inherent compression ofthe 
sachets 38 there is a damping effectsimilar to that of 
the construction described in connection with Figure ^ 
30 Iwhenthevibrationsoccur r^^ ■ i: ~ ' 

j TheembodimentofRgure3i1lustratesanother : 
form of suppression means. Here a sleeve-form layer 
40ofclosed-pore foam material is attached to the - 

'nnerside10aofthe'crankcase10;forexample ; isin^ 
35 cementedtheretb^^ 

PressrbUity this Iayer40 also dampsth'e transmission 

of the vibrations from cylinder 1 2 through thecoolinq 

water layer to the crankcase 10 and also in this way i 

4nIfi UCe ? ni8 f KS l Vecreationofnol ^ ,,nt ^ 
40 of the internal combustion engine, - 

A further embodiment iwFigu 



1 22b can also be seen. Above the piston chambers 
are the inlet andbiscnarge valves(not shownias well 

astheinletandexhaustconduitswithinthecylinder 
/ head. - ■ . / ' 

70 *<*nnectfbift^^ 

^teririlet anddischarge cdridui^ 
the blockj122;The ihsides of thebuterwalls of the *■ 
^° 0, ' n 9 chamberhdllowspaces within the cylinder 
. blocks ;-l22 are lined withja plurality .of mutMln/ilfiw n 
7&6se P arated layers* 24a ahd*24e of close^oreioam 
aplastics material; forexample'thesabeir^ cemented 
■ to the associatediwalls. TheseiHave^sVamftffi- *b 
damping effect as the Iayers40 ahd^ofthWigures 3 
_ and*>q fcnuot need 8Srt sl ^d^s^Vf^Vi^Lirit 

80 ^c^ree^acrbss-sectionihrbugh acyliho4riead " 
Z2 : rThe exhaust valve 228 is di«nncoH a K^l *^ m ; £ 




as 



t ' ""•"'wvyniiuerjric;anaitne5.iQ;v 

\^^haUstconduitisidesignated with^erefe^rlce'oa 
„- num ^ era l 1 232. 4 The'cylinderhead'222jis connected to <K 
85 peopling watersyste^ 

222a and an outlet 222b 'with apprdpriateVthreaded 
i openingsare proyideoyXhe outer walls of thtc&linq 

^^nex^mplebycem^tirtg 
90 foam plastic layers 224a an d ( 224bii^ or, * 

irs Layers of foam material which aiways'Hav^a- 1 ^ 

constantdegreeofcbmpressibilityihanycbriditiori 
i f can be usedi It is hbweveralso possible^ bring the 
■ ulayertfin dry condition to theassociate'd walls and h ; 
95 cpnvertthem into slightly compressible dampirigpU 
^layersatleastsubsequeritlyundertheactionofther 
coolant <mediai?nevni ins^su, srtj ni berfoiGmoaafiV 
s ^rther;fluent ^materia Mayers could be spraVed Jn 
« ,«2 wa,,s and subsequentlyformed into cbmpressi^ 
100 Dfeaampinglayersatleastsubsequentlyby^the^rlnl 
action of thecoolant. There is no difficulty in adapting 
the thickness of a layer at any time to the appropriate 
prevarlmgconditibns/THetVapplicationduririgsfcoo 

h^hn£2t^ « r 05 P^ 860 ? 5 "? problems; eWtea^qmoa-Yfeae r7» eA 
vi°^ion*up P res^ ' £ '^'f^f 0 thatinthe'ease^fthe^,^ 

ing a dam ping effectanalogdus tbthafS^S ' * - », V- ' rfcS? * 9Ures;1 3 

45 Figu^lUs'tb-beund^ 5. 

constrdction of this' natureih which event tKere wiih ' 9 ? the coqling ? systam of an ihtemal^o 

beammotoduaion^ntHe^o^ " Z&^W^ 

constructional assembly of this haturewiirth^pfll ^ r , ^ ^ - 9 ^ ^ t6S ^ Qreng.nes ^pf a?similar naturer-for?^ A 



^ wun rotary piston engihesUl 

embodiments described cah.alsb be used where 
there is bil cooling or otheriiquid coolingi } H' . l r v; ff) 
«n ♦J R ^? 5 is ^ P^ n vJe w of i horizontal cross section 
60 throughacylinderblbcki22bfawater4cooled: ~ 
twoicylinder internal combustion engine with upright 
cylinders: Holes 122a in the block 122 permit the-. ^ 
passage of fastening screws to connect the cylinder 

« ?'° ck12 2 andtnec y«nderhead(nothereshown|to x 
65 the crankcase of the machine. Two piston chambers 



wurei wan ut tne casing m wr 
space a liquid coolant is circulated to cddl said t - 
, : t internal wall;whefein there is intrbduced into said 

h o»ow space at least one easily compressible means 
125 which by virtue of inherent compressibility suppres- 
sesthe vibrations induced during engine operation in 
said tnnerwall and at least partially transmitted by the 
liquid coolant in such a way thatthe transfer of these 
vibrations to said casing is reduced. 
130 2. Apowerplantorengine,accordingtoclaim1 
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wherein a bubble-forming gas orgas mixture is 
added to the liquid coolant flowing through the 
hollow space. 

3. A power plant or engine according to claim 1, 
5 wherein small, compressible, free-floating particles 

are added to the liquid coolant flowing through the 
hollow space. 

4. A power plant or engine according to Claim 1 , 
wherein elastic, free-floating foil sachets filled with 

10 gasorgas mixture are added to the liquid coolant 
flowing through the hollow space. 

5. A power plant or engine according to Claim 1 , 
wherein fluent material layers are sprayed during 
assembly on at least one inner side of the walls 

15 defining said hollow space and are swollen at least 
subsequently by the action of the liquid coolant to 
form layers of compressible vibration- deadening 
material. 

6. A power plant or engine according to claim 1 , 
20 wherein layers of closed-pore compressible foamed 

material are loosely added or secured, for example 
cemented, to at least one internal side of the walls 
defining the hollow space. 

7. A power plant orengine according to claim 1 in 
25 the form of a water-or oil-cooled internal combustion 

engine having working pistons, whereby cylinder 
guiding each such piston and at least partially 
defining the combustion chamber is subjected to 
high thermal stress and enclosed by a hollow space 
30 connected to a circulatory cooling system, wherein at 
least one layer of closed-pore compressible foamed 
material is attached, preferably cemented, to at least 
one internal side of the walls defining said hollow 
space. 

35 8. An internal combustion engine according to 
claim 7, wherein the layer is attached to the inner wall 
of the engine. 

9. An internal combustion engine according to 
claim 7, wherein the layer is secured to the outer side 

40 of the cylinder, 

10. An internal combustion engine according to 
one of claims 7 to 9, wherein the layer has the form of 
a closed ring which is mounted concentrically on the 
cylinder. 

45 11. A power plant or engine according to claim 1 
in the form of a water - or oil-cooled internal 
combustion engine, the thermally highly stressed 
cylinder head of which, containing the valves and the 
admission and exhaust ducts, has hollow spaces 

50 connected to a circulatory cooling system, wherein a 
layer of closed-pore foamed material is secured, for 
example cemented, to the inner sides of the walls of 
the cylinder head defining said hollow spaces. 

12. An internal combustion engine according to 
55 claim 11, wherein a plurality of mutually separated 

segments of foamed material are secured to the 
insides of the cylinder head. 

1 3. An internal combustion engine according to 
one of claims 7 to 11, wherein the foamed material 

60 layers are applied in dry condition to the associated 
walls and foamed into lightly compressible condition 
at least subsequently under the action of the liquid 
coolant. 

14. An internal combustion engine arranged and 
65 adapted to operate substantially as hereinbefore 



described with reference to the drawings. 
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